T he risk of stroke increases exponentially with age. 1 Whereas the majority of stroke patients are elderly (about half of all are >75 years of age), recent European data show that up to one third of first-ever strokes occur in patients <65 years of age 1 and about 10% of hospitalized stroke patients are aged ≤55 years. 2 Strokes in adults <45 years of age accounted for about 2% of all first-ever strokes in a community-based Italian study, 3 6% of all ischemic strokes admitted to hospital, 4 and 11% of all consecutive ischemic stroke patients in 2 centers in Switzerland. 5 In a hospital-based study in Finland, the yearly incidence of stroke increased from 2.4 per 100 000 for people aged 20 to 24 years to 4.5 per 100 000 for people aged 30 to 34 years with a further increase to 32.9 per 100 000 for people aged 45 to 59 years. 6 As long-term survival is much more likely in younger than elderly stroke patients, 6 stroke in the young accounts for a high proportion of the total disability burden and the total costs of strokes for society. 7 Only limited information is available on risk factors and causes of stroke in young adults, mainly because most previous studies have been small, lacked a prospectively defined protocol for the investigation of causes, or have been compiled over long periods during which changes in clinical practice have occurred. Such data, however, are needed to optimize the management of these patients. Whereas stroke in the elderly is firmly linked to classical risk factors and atherosclerosis, the spectrum of causes for the young is much broader and often a clear cause cannot be defined. In young patients nonatherosclerotic vasculopathies (dissection), hematologic diseases, migraine, or genetic disorders might be of particular importance. 4, 8 In this context, some recent studies suggest that the role of Fabry disease-an α-galactosidase A gene defect resulting in the accumulation of glycosphingolipids-in stroke in the young might have been underestimated. [9] [10] [11] [12] However, the true prevalence of Fabry disease in this population remains unknown and controversial. 13 The multicenter European Stroke In Young Fabry Patients study (sifap) 14 was set up with the primary aim to investigate more precisely the frequency of Fabry disease in a large prospective sample of unselected patients with an acute cerebrovascular event (CVE), aged between 18 and 55 years. In addition, we aimed to determine the overall causes, clinical characteristics, and imaging findings of stroke in the young based on a standardized comprehensive study protocol including validated rating scales, cardiac and vascular diagnostics, magnetic resonance imaging (MRI), and laboratory analyses including molecular genetics for Fabry disease.
Methods
This was a prospective European multicenter observational study of young adults with an acute CVE. The study was registered in the http://www.clinicaltrials.gov registry with the identifier number NCT004414583 and its methodology has already been published elsewhere. 14 
Participating Centers
The study was conducted in 47 centers across 15 European countries. 14 All patients underwent a detailed clinical evaluation. High inclusion rates were ensured through continuous monitoring by the Coordinating Center (University of Rostock) on a monthly basis. Four centers that failed to identify patients for >8 weeks were removed from further recruitment by standardized procedures for quality reasons.
Ethics
All patients or their legal representatives provided written informed consent. The study has been approved by all local ethical committees of participating centers.
Participants
Initially, 5111 patients were recruited, 88 withdrew consent, including 1 patient with Fabry disease. Thus, 5023 patients aged between 18 and 55 years and presenting with an acute CVE of any cause within the last 3 months before recruitment were included in the study. Seventy-eight percent of all patients had been enrolled in the study within 10 days after the qualifying stroke event. The diagnosis of stroke had to be verified by brain MRI analysis (82%), or in case of negative or missing MRI, the clinical diagnosis of CVE had to be confirmed by a qualified stroke neurologist, who had at least 5 years of experience in treating stroke (18%). Patients not meeting these criteria had to be excluded from the study.
All patients underwent thorough evaluation including brain and vascular imaging, extensive laboratory testing according to the local laboratory routine (hemogram, blood fat, glucose, HbA 1C , liver transaminases, creatinine, electrolytes, total albumin in serum, C reactive protein, antinuclear antibodies, antineutrophil cytoplasmic antibodies, rheumatoid factor, Factor V mutation, prothrombin mutation, antiphospholipid antibodies), Fabry disease diagnostics, cardiac ultrasound examination, and ECG. Data on comorbidities and vascular risk factors were collected in a standardized prespecified case report form from medical records and self-reported from the patient. 14 In addition, centers provided vascular and cardiac imaging, as well as stroke associated comorbidities like depression, pain, or headache. 14 Ancillary tests were performed, if deemed necessary by the individual study centers on a case-to-case basis.
Classification of Qualifying Events
The qualifying CVE was classified into transient ischemic attack (TIA), ischemic stroke, primary intracerebral hemorrhage, and other causes (eg, cerebral venous thrombosis, subarachnoid hemorrhage, cerebral vasculitis). TIA was defined as a CVE with clinical symptoms lasting <24 hours; patients with stroke were classified as ischemic
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Central Laboratory Analyses
Genetic identification of Fabry patients was performed by staff blinded to clinical data by direct di-deoxy-sequencing of the entire αgalactosidase exonic structures as well as the intron-exon boundaries to detect mutations in the α-galactosidase gene. Sequencing analyses of the blood samples were undertaken centrally at the Albrecht-Kossel-Institute, Medical Faculty of the University Rostock. Definite Fabry disease was diagnosed if a given mutation significantly reduced the enzyme activity, and was a known causative mutation, and a significant increase in at least 2 independent biochemical markers was detected (Gb3 in blood [>4.0 mg/L], lyso-Gb3 [>0.5 ng/mL], Gb3-C24 in urine [>35 mg/L]). Probable Fabry disease was diagnosed in patients carrying either the mutation D313Y or a complex intronic haplotype 15 in conjunction with an increase of at least 2 of the above mentioned biochemical markers.
Central Imaging Analyses
Cerebral MRI was a mandatory procedure with obligatory standardized T 2 /PD-weighted and fluid-attenuated inversion recovery and diffusion-weighted imaging. MR images were analyzed centrally at the Department of Neurology, Medical University of Graz, Austria, whose staff was blinded to clinical and demographic data. The ratings covered ischemic infarcts, cerebral hemorrhages, white matter hyperintensities (WMHs), microbleedings, pulvinar abnormalities, brain atrophy, and tortuosity and ectasia of the vertebrobasilar vessels (including measurement of the diameter of the basilar artery) whenever appropriate sequences were provided by the centers.
Data Management and Quality Assurance
All variables analyzed were checked for completeness, ranges, and plausibility. Especially, the results of the TOAST classification were cross checked against findings from patients' history, ultrasound, and MRI. 14 In the case of inconsistencies not being clarified by queries, TOAST criteria were assigned missing values (127 of 5024 patients), no TOAST classification was changed when only based on patient findings. In the case of missing or inconsistent information from the patients' history for diabetes mellitus and arterial hypertension, decisions were based on current medication.
Statistical Analyses
The methodology, including statistical planning and analyses, has been presented in detail elsewhere. , presenting symptoms and specific findings (dissections, patent foramen ovale) were analyzed descriptively using absolute and relative frequencies, or medians and quartiles, depending on the scaling of variables. Analyses were stratified according to gender and age (10 years strata). The ratio between male and female patients in different age groups was compared using Poisson regression. Other findings were compared between the strata using multiple logistic regression analysis and linear models.
Results

Fabry Disease
Among a total of 5023 patients (2962 [59.0%] males and 2061 [41.0%] females), definite diagnosis of Fabry disease was established in 27 patients (0.5%; 95% confidence interval, 0.4%-0.8%), which required a significantly reduced biochemical activity of AGLA (n=4) and the presence of a causative mutation (R118C, V315I, S126G (3×), A143T (4×), D83N, L415F, S102L, E418G), and in those cases with massive increase of at least 2 independent biochemical markers (Gb3 in blood [>4.0 mg/L], lyso-Gb3 (>0.5 ng/mL), Gb3-C24 in urine [>35 mg/L]). Fabry disease was more common among females (16/2061 [0.8%]) versus males (11/2962 [0.4%]; P=0.076).
Besides the group of the definitive Fabry disease, there was a group of additional 18 patients (4 males, 14 females) highly suspect of carrying this X-linked disease. This definition was based on the detection of either the mutation D313Y or the presence of a complex intronic haplotype 15 associated with an increase of at least 2 independent biochemical markers (Gb3 in blood [>4.0 mg/L], lyso-Gb3 [>0.5 ng/mL], Gb3-C24 in urine [>35 mg/L]). This constellation was found in 16 of 18 cases for Gb3 in blood, 10 of 18 cases for lyso-Gb3, and 12 of 16 cases for the Gb3-C24 isoform. Four patients with the mutation D313Y revealed a significant increase of Gb3 in blood (5.1/5.6/4.8/4.5) and an increase of Gb3-C24 isoform (56.6/50.9/44.50/58.2).
The diagnosis of Fabry disease remained problematic in females with up to now unpublished mutations or where the mutations are being missed, but where pathological biochemical markers were measured: Gb3-C24 >35 mg/L seems to have the highest sensitivity because it could be detected in 13 of 17 females.
The main characteristics of all definite and probable Fabry cases are summarized in Table 1 . Both definite and probable cases were more common among younger patients ( Table 2) . At 76.0% for definite Fabry disease and 72.2% for probable Fabry disease, ischemic stroke is the most common type of CVE in Fabry patients, followed by TIA. Territory infarctions could be detected in 40.7% of all definite and in 33.3% of all probable Fabry disease patients. A previous TIA or stroke has been reported in 20.0% of all cases, however we found a similar distribution in the non-Fabry cohort. In none of the cases were we able to detect signs for congestive heart failure or arrhythmia. Surprisingly, we have not been able to demonstrate any association between Fabry disease and a family history for cardiac disease, renal disease, or cerebrovascular disease. Further clinical details concerning stroke subtypes, presenting clinical symptoms, comorbidities, detailed MRI, and follow-up data will be reported soon.
Type of Cerebrovascular Event and Clinical Characteristics of Stroke in the Young
The secondary aim of sifap was to investigate a young stroke cohort. The median age of the entire study population was 46 years (interquartile range, 40-51; median age, 47 for males and 45 for females) ( Table 3 ). About 80.5% had a first-ever stroke. Three thousand three hundred ninety-seven patients had an ischemic stroke, 1071 had a TIA, and 271 had a primary intracerebral hemorrhage (Table 4 , 4.3% of the patients could not be classified). Sixty-eight (1.4%) patients were classified as having other CVEs, most commonly cerebral venous thrombosis or subarachnoid hemorrhage. The number of patients was higher in older age groups, and there was also a significant higher ratio of male to female patients in older patients (P<0.001).
In the strata from 18 to 24 and 25 to 34 years, there was a preponderance of females suffering from an acute CVE (65.3% and 54.1% of females) whereas this proportion was reversed in subsequent age groups (35-44 and 45-55 years) where males were in the majority with 57.1% and 63.2%, respectively ( Table 3) .
The most frequent symptoms and signs were hemiparesis, somatosensory deficit (>50%), dysarthria, headache (>30%), vertigo, dysphasia, nausea/vomiting, and ataxia (>20%). 
Stroke
February 2013
Cerebellar dysarthria and cerebellar ataxia were significantly more frequent in males, whereas headache and nausea/vomiting were more frequent in females. Median neurological scores at the time of enrollment were 3, (interquartile range, 1-6) based on the National Institutes of Health Stroke Scale, and 2, (interquartile range, 1-3) based on the modified Rankin Scale scores (Table 4 ).
Risk Factors
Classical risk factors of atherosclerosis were common among the patients (Table 3) , with higher prevalences in older patients and in males. In brief, arterial hypertension was seen in 47.0% (52.1% in males and 39.7% in females), hyperlipidemia in 34.1% (38.7% in males and 27.5% in females), and diabetes mellitus in 10.0% (12.2% in males and 6.9% in females). The frequency of hypertension was higher in older patients ranging between 10.7% in the youngest and 58.7% in the oldest patients, diabetes from 0.7% to 13.0% and hyperlipidemia from 5.5% to 41.3% ( Table 3 ). The proportion of current smokers was high across all age groups (37.3%-42.7%; P=0.141).
There was a high overall frequency of family history for cardiovascular events (41%) with a significantly higher frequency in females (45.6% versus 37.8%, P<0.001). The same effect could be demonstrated for cerebrovascular history with an overall frequency of 37.1% and significantly higher frequency in females compared with males (39.6% versus 35.3%; Table 3 ). Use of contraceptive pills was recorded in 30.5% of the 637 women in our study for whom details of this risk factor was reported.
Imaging Findings
In the whole cohort, 4920 patients underwent MRI and 4716 MRIs were reported from the evaluation center in Graz, Austria. A proper MRI analysis was not possible because of technical problems in 234 MRIs leaving 4482 scans and patients were analyzed centrally. In 154 (3.4%) of these patients, an intracerebral hemorrhage was demonstrated without a difference between both genders. Of the remaining 4328 patients, 2849 (65.8%) revealed a (sub)acute infarction in the MRI analysis (69.2% in males, 61.2% in females). Of those, a territorial infarct was detected in 2212 patients (77.6% total; 76.5% in males, 79.6% in females), a lacunar infarct in 591 (20.7%), and a watershed infarct in 154 participants (5.4%). The proportion of lacunar infarcts was highest in the oldest age group (P<0.001 after adjusting for gender; 16.1% versus 13.4% versus 15.1% versus 24.8%), and they were more prevalent in males (22.4% versus 18.1% in females; P=0.047). Infarcts in the vertebrobasilar area were less frequent in the youngest age group, (14.9% versus 28.7% versus 27.0% versus 22.9%; P=0.007) and predominant in males (26.2% versus 21.4%; P=0.002). In general, 1149 patients (25.6%) had old ischemic infarcts (27.9% males, 22.4% females) with higher prevalences in older patients (11.6% versus 15.5% versus 19.5% versus 30.8%, respectively; P=0.001). Overall, 30.8% of the patients centrally analyzed were MRI negative.
It is remarkable that already 20% of patients with the firstever ischemic stroke were demonstrating preexisting old, that is, clinically silent infarcts on the MRI. About 44.4% of those patients had territorial, 9.1% watershed, and 57.3% lacunar lesions. Patients with first-ever stroke and silent infarcts had the same frequencies of cortical lesions and of cerebellar lesions (25.2%) in contrast to those with recurrent stroke and silent infarcts (41.6% cerebellar lesions versus 21.5% cortical lesions; P<0.001). No significant differences appeared in the vascular territories in these 2 groups. Of the 938 patients with TIA and centrally analyzed MRI data, 17.8% already demonstrated preexisting infarcts. When restricting this analysis to those 682 patients with first-ever TIA, we found old infarcts at Lund University Libraries on June 11, 2013 http://stroke.ahajournals.org/ Downloaded from still in 11.4%. Of these 682 patients, 5.4% had territorial infarctions and 6.5% had lacunar infarctions. Two thousand ninety-nine patients (46.8%) showed signal hyperintensities in the deep and periventricular white matter (WMHs) of varying severity, and the prevalence of WMHs was higher in older age groups (19.6%-56.8%; P<0.001).
The frequency of old silent infarcts on the MRI was higher in Fabry patients than non-Fabry stroke patients (mean number of lesions 1.7±2.2 versus 1.0±2.2; P=0.025). Male Fabry patients had a higher frequency of detection of WMHs compared with male non-Fabry patients (71.4% versus 47.1%; P=0.07), but between female Fabry and female non-Fabry patients this difference was not detectable.
Stroke Subtypes and Causes of Stroke
The cause of ischemic stroke (n=3396) was classified by the investigators according to the TOAST criteria (Figure,  Table 2 ). The TOAST classification was implausible in 105 patients and missing for 1 patient (for details see Rolfs et al, 2011 14 ) resulting in 3291 eligible patients with TOAST classification. Overall, there were significant differences in the TOAST classification between male and female patients (P=0.020) and between the different age groups (P=0.024). The largest group was undetermined cause comprising 33.4% of all patients, being more common among females than males (38.0% versus 30.5%) and becoming less frequent in older patients. Other causes were in similar ranges (13.5%-18.7%) of which large artery atherosclerosis and small vessel disease were more common among males and both more prevalent in older patients, whereas cardioembolism was equally common between genders. Other determined cause (TOAST 4) was substantially more common among females (22.3% versus 14.9%) and less prevalent in older age groups. Dissection (n=321, 54.9%) was the dominant cause in this group for both genders and being most common in age groups of 25 to 34 and 35 to 44 years (Figure, Table 2 ).
Detailed echocardiographic data were documented in 3756 patients (74.8% of the total cohort; 75.6% males, 73.6% females). Patent foramen ovale was described in 24.7% of these patients (24.4% in males, 25.1% in females) with a grading of severe shunting in 79 of 537 cases (14.7%), moderate shunting in 214 of 537 cases (39.9%), and minimal shunting in 244 of 537 cases (45.4%; details are given in Rolfs et al, 2011 14 ). 
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Discussion
The Stroke in Young Fabry Patients (aged 18-55 years; sifap) study comprising 5023 patients is, by far, the largest prospective study of its kind. Moreover, it uses a standardized protocol including advanced imaging and molecular testing for rare causes. The primary aim was to determine the prevalence of Fabry disease in young stroke patients. In a previous retrospective analysis of clinical data, Fabry disease was demonstrated in 4% of patients with cryptogenic stroke (18-55 years of age). 9 We estimated that this value might correspond to a frequency of about 1.2% in the general stroke population aged 18 to 55 years. The current prospective sifap study arrives at somewhat smaller numbers with 0.5% definite Fabry diagnosis and an additional 0.4% probable diagnosis (Table 2) supported by biochemical findings (including at least 2 independent biochemical markers, Gb3, lyso-Gb3, or Gb3-24 in the urine).
The Belgian Fabry stroke study (BEFAS), including 1000 patients with stroke, 10 diagnosed missense mutations in 8 unrelated female patients (D313Y [n=5], A143T [n=2], and S126G [n=1]). Our data supports the hypothesis that the mutations S126G and A143T are associated with a stroke-only phenotype in Fabry patients. Up to now, we have never seen both mutations in other Fabry cohorts without stroke (data not shown). Interestingly, diagnosed Fabry patients in the BEFAS cohort had no signs of organ involvement besides stroke, TIAs, and headache. This is in line with our data and is further supported by the data from Sims and colleagues. 17 There is obviously a larger cohort of patients with a monosymptomatic course of Fabry disease presenting initially as a stroke. The role of D313Y, which we considered as probable Fabry disease, if at least 2 independent biomarkers were significantly increased, still remains uncertain. Not only was it detected both in the BEFAS and the sifap study, but also in a recent study by Marquardt and colleagues. 18 Within a subcohort of the OXVASC study, 5 stroke patients with D313Y were detected. However, 3 of the 4 females identified were >90 years. 15 Taking into account the latest findings, it is still not clear which pathophysiological consequences arise from this sequence variant.
Of note, old MRI lesions were significantly more often detected in Fabry patients than in the non-Fabry sifap cohort even though the self-reported incidence of previous CVEs did Frequency of Stroke Subtypes (TOAST) according to age and sex. Test of age and sex differences: P=0.020 for sex differences and P=0.024 for differences between age groups in multivariate multinomial regression with random effects. CVE indicates cerebrovascular event.
not differ between the 2 groups. Thus, silent infarctions are more common in Fabry disease.
Because Fabry disease is an x-linked disorder, in female patients Fabry disease may be suspected but not established, even in those with exonic mutations in catalytic center of the enzyme. There is a need to demonstrate the biochemical consequences of the detected mutation; by using biochemical parameters, such as Gb3, lyso-Gb3, or Gb3-C24. 15 Even with an extensive diagnostic portfolio, some patients, mostly females, remain uncertain for a final Fabry diagnosis.
Summarizing, sifap data support the presence of Fabry disease in about 1% of unselected young stroke patients. Moreover, a significant number of patients with probable Fabry disease exist among those, in whom the final diagnosis could not be ascertained despite extensive state-of-the-art diagnostic procedures.
The second aim of sifap was to determine more precisely the causes and risk factors for strokes in the young in a large European cohort. There has been the general perception that there are major differences between stroke in the elderly and in the young. Whereas classical risk factors account for the majority of strokes in the elderly, traditional risk factors manifest less often in the young. In contrast to what has been expected, our study demonstrates the high prevalence of risk factors of atherosclerosis in young stroke patients as well. In all age groups, the prevalence of hypertension and diabetes was 2 to 3 times more common than in the general population, and in the 45 to 55 year age group almost 60% of all patients were hypertensive. Remarkably, in all age groups at least one third of all patients were current smokers, a documented risk factor in a dose-dependent relation also for strokes in the young (Table 3) . 19, 20 Our findings corroborate with the Helsinki study 6 in which dyslipidemia, smoking, hypertension, and type II diabetes mellitus were the most frequent well-documented vascular risk factors. Likewise, an Australian case-control study 21 demonstrated that diabetes, hypertension, heart disease, cigarette smoking, and long-term heavy alcohol consumption are major risk factors in young stroke patients. Our findings regarding the gender disparity of these vascular risk factors are in line with other studies. 6, 22, 23 The importance of classical vascular risk factors for strokes in the young is further substantiated by our finding of a high prevalence of silent infarcts and WMHs on MRI: silent infarcts were present in 20% of patients with a firstever ischemic stroke and in 11% of patients with first-ever TIA (and no previous stroke), and WMHs of any degree were present in almost half of all patients. Whereas silent infarcts and WMHs are quite common in the elderly general population, they are distinctly uncommon in persons <55 years: in the Framingham Offspring Study <8% of persons aged 30 to 49 years had a silent brain infarct, and other studies have reported even lower rates. 24, 25 From the Helsinki Young Stroke Registry, Putaala and coworkers 26 reported a 13% prevalence of silent infarcts and a 7% prevalence of WMHs among 669 of their patients examined with MRI. The higher proportions in sifap may be related to a slightly higher upper age limit (55 years in sifap compared with 49 years in the Helsinki study) and the use of more modern and uniform MRI equipments. Use of higher MRI field strengths has been associated with a higher sensitivity in detecting silent small vessel disease in the brain. 27 Like in the Helsinki study, most silent infarcts were small and deep, similar to silent brain infarcts in the elderly healthy population and in elderly patients with stroke. 25 Putaala et al, 2009, 26 showed that increasing age, obesity, and type I diabetes mellitus were associated with the risk of silent brain infarctions and WMHs. A finding of silent small vessel disease in the brain in young stroke patients is of concern because it has been linked to increased risks of future vascular events as well as cognitive decline and dementia. 25 However, there was also a large proportion of patients included in sifap that were MRI negative. Because only stroke-experienced neurologist have enrolled patients for the sifap-project, we conclude that this high percentage of MRI-negative patients reflect the importance of TIA in the young population.
There is a well-recognized predominance of females among young stroke patients <35 years of age. 3, 6, 26 This finding has been hypothesized to be related to higher frequencies of migraine, oral contraceptive use, and hormonal factors in young females. 28 The risk of ischemic stroke in people with migraine with aura is doubled compared with people without migraine 29, 30 : age of <45 years, smoking, and oral contraceptive use further raised the risk. In the sifap patients, the prevalence of migraine was 38.9% for women and 19.7% for men. Oral contraceptives have been reported to be a risk factor for stroke, with an increased risk by about 4 times for pills with a high estrogen content, twice for pills with low estrogen content, and no increased risk for pills with progestagen alone. 31 However, stroke risks with oral contraceptives also appear to be modified by the presence of migraine and prothrombotic genetic variants. 8 Data on oral contraceptive use were only available for about one third of the female patients in sifap, in whom a prevalence of 30.5% was found. Whereas this proportion is higher than the average use in 5 European countries (22.7% of women aged 25-44 years), 32 comparison with the population prevalence is uncertain because proportions vary from 5.9% (Poland) to 35% (Germany), both countries represented in the sifap study.
The most prevalent TOAST category for patients with ischemic stroke was undetermined stroke (TOAST 5), overall (33.4%) and through all age groups (Figure, Table 2 ). However, the proportion of undetermined stroke was lower in older patients, from 42.7% in the very young compared with 30.1% in the 45 to 55 years old. This could indicate more rare and less easily recognizable causes of stroke in the young. Otherwise, it could also be speculated that the rate of undetermined strokes decreases with ageing, in part, because of a higher likelihood of findings that can be implicated in cause of stroke such as the increasing proportion of risk factors and vascular changes with age, that is, because of an erroneous assumption of causality. These considerations point to the unfortunate situation of a still limited pathophysiologic understanding of stroke mechanisms.
Sifap has several strengths but also several limitations that should be recognized. Its strengths include the large sample
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February 2013 size, the prespecified investigation protocol, the relatively short time interval for inclusion of the 5023 patients, and the very high quality requirements for acceptance as a study site. Local private investigators in sifap were qualified stroke neurologists with >5 years of practice. The requirements on diagnostic facilities were high including modern MRI and ultrasound equipment. Careful monitoring and controls of data quality were conducted throughout the entire study. Although not all patients were consecutively included at all centers, the external validity of the cohort appeared high. Although the proportions of patients with TIA and intracerebral hemorrhage appear to have varied between the centers and patients and the most severe strokes causing decreased levels of consciousness were underrepresented in the sifap cohort, we found no indication of referral biases or selection of particular types of cases with respect to cause.
Conclusion
Our study expands current concepts of stroke in young adults and has several important implications for clinical practice and future directions of research.
First, there has previously been little focus on the preventive aspects of stroke in the young, presumably based on the common perception of the wide diversity of possible causes, a limited role of risk factors, and important roles of nonatherosclerotic and genetic causes. However, sifap demonstrates that the main preventable causes for strokes in the young are largely similar to strokes in the elderly, with the exception of atrial fibrillation, which is rare in the young. Population-based primary stroke prevention should target young as well as older persons and a focus on shared risk factors.
Second, despite extensive investigations about one third of all strokes in the young remained unexplained: further research is warranted, for example, with respect to genetic and currently unknown mechanisms.
Third, there is a need to establish a consensus on a common diagnostic algorithm for stroke in the young that can be applied across regions and effectively capture common as well as uncommon mechanisms of stroke.
